Flow-Cytometry Machine for the Developing World by Howell, Paul et al.
Virginia Commonwealth University
VCU Scholars Compass
Capstone Design Expo Posters School of Engineering
2015
Flow-Cytometry Machine for the Developing
World
Paul Howell
Virginia Commonwealth University
Jewel Nkwocha
Virginia Commonwealth University
Jaynie Laverty
Virginia Commonwealth University
Follow this and additional works at: http://scholarscompass.vcu.edu/capstone
Part of the Biomedical Engineering and Bioengineering Commons
© The Author(s)
This Poster is brought to you for free and open access by the School of Engineering at VCU Scholars Compass. It has been accepted for inclusion in
Capstone Design Expo Posters by an authorized administrator of VCU Scholars Compass. For more information, please contact libcompass@vcu.edu.
Downloaded from
http://scholarscompass.vcu.edu/capstone/33
Flow-Cytometry Machine for the 
Developing World
Team Members: 
Paul Howell, 
Jewel Nkwocha, 
Jaynie Laverty 
Faculty Advisor: Dr Lemmon
Objective Methods
To create a flow cytometry machine for the developing world with the
ability to count and distinguish cell types as well as detect a fluorophore-
marked cell surface epitope. The machine should be low-cost and have
streamlined functionality.
Clinical Significance
Future Considerations
Flow-cytometry provides critical diagnostic, measurement, and research
applications across many health and biological disciplines. Its use in the
detection of blood-cancers, HIV/AIDS, cell differentiation, and viral
detection is unique and unparalleled.
Despite flow-cytometry’s vast array of applications, its use is limited by
expense. In addition, flow-cytometry’s high costs create a barrier to its
implementation in developing nations. Therefore in order for the
dissemination of flow-cytometry’s critical applications, especially to that of
the developing world, a new, low-cost, model must be developed.
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Results
Figure 3. μchannel with μbead flow. Unfiltered white light (Left), 435nm LED (Center), Filtered 435nm LED (Right)
The prototype flow cytometry machine allows for the counting of individual
cells as well as detection of a fluorophore marked epitope. 3D printed
casing with attachment of microscope objective, longpass filter, and LED
circuitry create a portable and modular device. Figure 3 shows imaging of
bead flow through μchannels; emulating detection of HIV/AIDS via CD4
positive lymphocytes.
Figure 1. SolidWorks representation of 3D printed casing Figure 2. Diagram of flow cell negative for mask aligner.
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